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FLOODING | WATER USE WATER DEVELOPMENT
I
' SUMMARY OF MUNICIPAL WATER SUPPLIES FOR TOWNS Development Selected sources
{ IN SOUTH-CENTRAL MISSOURI WITH POPULATIONS GREATER THAN 1,000 problem Alternatives Considerations Information needed of information!
| b AR e R Ew Flow characteristics of unregulated streams are highly variable. Low flows of prin- | Low-flow data. US.GS.
cipal streams are generally adequate for dependable supplies. Tributary streams | Definition of losing and gaining streams. Mo. G.S.
l ) Popu— mu‘rr:;;rpal AX:ﬁ;ge Tn;:;r:: = caP;;rta Streams are generally inadequate without low-flow augmentation. Time-of-travel studies. ) Mo. C.W.C.
I County City or town lation Source of supply supply use capacity use Yields of principal streams are among the highest in the State. Storage estimates for low-flow augmentation. Mo. W.S.P.
served began (Mgal/d) (Mgal/d) |(gal/dy Water quality of streams is variable; subject to contamination from surface sources. | Water-quality data including sediment yield, Corps
} Treatment is required. biological, and trace-element data.
Y -
SUMMAR | gﬁﬁ% .......... Cassw.lleg .......... 15910 BEWEMB. ..+ s oieiviaisiniisioisi e o510 A loiminaio diimn s 51500 1931 0.20 1.30 105 s DT e gl dat, Bl pe e | Spinaie ek e
) S ger ...... Lutesvillez ......... 622 2wells.. ... 1941 .08 A1 125 to 1 ter to fish hatcheri Wateranalit: dote Mo. G.S
- 80/ Approximately three-fourths of the 2,200 million gallons (8,330,000 m?) of water | Cape Girardeau| Cape Girardeau....| 31,069 Mississippi River ....................... 1931 3.0 467 97 Springs Spﬁ:‘glgﬂi ‘f’t,e&:l b'y ?oc:l Soﬁl tiozn::énings anil xoipinaal st Tmcin;‘ s (;’ies i definie s el Gt ~ v -
1Ry . S g ; W}thdrawn each day in sout-h-central- Mlssqun is used for C(.)olmg.p BpOSES ?t (?lec: | Caite ;I,ack?;m S 5'g§i g weiis """""""""""""""""" 13(2)’67 ’ﬁ 2'29 ;(%2 Water-quality characteristics of springs are relatively stable. Unrestricted disposal determine rates of ground-water travel. Local spring
8 g clgrr:;; n;ver: at_\/1a6ns 7Buren s § S : .la'r;nresr River at C:a;aan_la e tr_xc power plants. Mo_st of this water is obtame(! from the Missouri and Mississippi | Cli y : """"" me LlEEegs onces el o wells """""""""""""""""" o 16 '7; 107 of solid and liquid wastes in recharge areas is a potential hazard. owners
- il | A Water yors 162272 o emerres A e R SR | Il R 1750 Swells. - orooooi | 1920 40 150 | 230
<3 <3 for this purpose is available f(;r reuse. i s o E— | Crawford .| Cuba 2f100 3 wells: T W e | 1931 40 68 190 May be used to supplement streamflow sources during periods of little or zero Hydr9logic data for reservqir and spillway US.GS.
- o 2 O The'scenniEveniectant b walirin flio area @ Rg Beblic supplise: Wlilleatont | Steelville .......... 1,100 | 2Wells.....ooenoeeeeseeeeeee 1934 14 50 | 124 flow. design for large and small impoundments. Mo. G.S.
co i) — of the water used in the St. Louis area is obtained from the Missouri, Mississippi, l Dent Salem 4374 3 wells 1922 58 81 134 Watershed should be protected. Knowledge of geologic, sedimentation, and Corps
k& 204 20 £S5 20 and Meramec Rivers, most of the smaller towns in the rest of the area utilize Douglas ...... . AVa oo 2,422| 2wells...........ooooiiiie 1930 24 1.13 100 Impoundments Treatment is required. seepage characteristics of proposed sites. S.CS.
3 o L a9 b 15 water from wells. Per capita water use averages 116 gal/d (0.439 m3/d). Signifi- | Franklm New Haven 1’ 469 2 wells: ............ 1939 12 47 82 Stratification may cause water-quality problems in impoundments deeper than | Knowledge of chemical and biological changes Mo. D.C.
ok ogb cantly higher values usually represent towns with industries that use relatively | Pacific.............. 3,600 Bwells............oooveieiiiii 1912 33 69 | o2 slieabES ety om) . . o : espuing in oS
29 g#d 12 large quantities of water. | St.Clair ........... 3,000 | 4 Wells......o.uuieiiiiiiaeiiiannne 1932 20 8 | 67 - Proposed sites should have detailed geologic examination because of widespread
9% z es i Self-supplied industrial water use consists primarily of spring water used in | Sullivan ........... 5500 | 5 wells...... SETITER TP PR 1921 67 2.76 120 :ﬁ;l;)ly cavernous conditions.
; o E B ] N::r:?:; (;:rfiloo:‘:h:iaks n; o w 2 fish hatghenes and wa_ter pumped from mines to Qewater ore deposits .(subsequent- I %m(;? ............. gggg 4Bourlll)seuse River ........coovveinennnn.. iggg g(ﬁ) égg lgg P P T T T P ———— —_—
23 T T - plodity 9 s - ly used_m t_he processing of the ore). OtheL: uses include manufacturing and food | ashington ....... ) WellS......oovvvieiteiiiien : : of 1,000 gal/min (63.1 1/s). aquifers. U.S.G.S.
'Z.'l_l = occurred in indicated :J e - processing in the VlC'lnlty of several towns in the area. I Gasconade.. . .. Herman}l .......... 3800 | 2wells........c.viiiiiiiiiiiiiiiii 1912 29 1.36 76 Alluvial i £ ) - . . .. .

s month 5 : . A . Wil Gmenovilier 0 2400 | BWEIlS. ..o o oo 1913 20 64 83 uvial aquifers of lower Meramec River valley are capable of yields as great | Potentiometric maps to indicate regional Mo. W.S.P.
LW s L s w z The main concentration of operating public water-supply districts is along | Howell 7 i 1’319 e 2828 " - 1o as 600 gal/min (37.9 1/s). grousid-water movement and recharge and Local well
Lo % r J Eo E 3 5 4 J 5 Int,erstate. 55 in the northeastern part of the area. Se.ver_al districts have also been e ¢ & T West Plains. . ... 750'6 Bwells, ... 1900 1.40 2.10 186 Unconsolidated deposits in valleys of other principal streams such as Gasconade, discharge areas. ‘ drillers
w3 E 3 E proposed in the central Ozar_ks. Public water-supply districts in the vicinity of small | Willow Springs . ... 2,045 | BWeEILS. . ..o 1925 47 80 195 Black, and Current Rivers may yield sufficient water for small municipal and Water-quality data for aquifers and aban-
x© = e © s towns usually include outlying areas around the towns. | Inent .. - Ironton ............ 1,310 | Shepherd Mountain Lake ............... 1928 25 .20 153 domestic supplies. L doned mines.

o 1 1 o 1 Jefferson ...... Crystal City ....... 5,300 | Collector..........oovvueueeneneunenann.. 1927 53 1.00 100 Water from alluvial aquifers generally has a high iron content.
| 0 1 0 | 0 2 ] DeSoto ............ 6,108 | Bwells................coeeeneeiiiii 1925 65 198 | 106 _ Lower Ordovician and Upper Cambrian aquifers yield 30 to 600 gal/min (1.89 to
J F M A M J 4 A S O N D g F M A gt as s o NG D ' Festus............. 7510 | B Wells. ..o, 1924 55 1:29 73 Aquifers 37.9 1/s) to municipal and industrial wells in most of the area.
| Herculaneum ... ... 2,728 | BWellS. ..ot 1942 .30 .60 110 Pennsylvanian, Mississippian, and Middle Ordovician aquifers yield sufficient
APPROXIMATELY 40 PERCENT OF ALL FLOODS IN SOUTH-CENTRAL | Hillsboro .......... RO TED. . oo oo peomsmisie s om 25 s rmerien 1950 15 43 100 water for domestic supplies in local areas.
MISSOURI OCCUR DURING APRIL AND MAY.—Floods are least likely to | Madison ........ Fredericktown ..... 5,200 | Little St. Francis River ................. 1925 .38 1.08 72 Ovlvglogo tIg deep weat}}enng, well casings must be cemented to .d(lapths as great as
occur during September; however, they may occur in any month. | Maries......... Belle............... 1,200 | 2WellS. .o ovoeenenaiiieiaeaeeann 1937 12 44 | 100 /000 feet (305 m) in some areas to prevent inflow and possible contamination
Oregon ........ Thayer ............ 1,522 [ Bwells. .......ooveeeniiiaaeennne, 1912 33 114 | 218 from shallow aquifers.
| Osage ......... Linn............... 1,300 | 2wWells.......oovnneeieeaiiiiieaainnn. 1937 .09 .39 69 The dissolved solids concentration of bedrock aquifers is usually less than 500
I Ozark.......... Gainesville2. . .. .. .. 315 | 2wells.....ooonineiiniie 1951 .01 46 32 mg/], except in the northeastern part of the area where formations dip steeply
| Perry .......... Perryville.......... 5,149 | Saline River ............c.coooeeeeeeen... 1928 84 1.02 163 to the east. )
| Phelps......... golfla .............. 13,571 [ 10 Wells ....oonnennenneiineaneannn. 1929 1.50 7.90 110 Abandoned mines are a potential source of water.
t. James.......... 2900 |3wells.........coviiiiiiii 1924 .22 1.98 78
| Pulaski ........ Dixon ............. 2,150 | 4dwells.....ooooieeiiiiiiiiieiaaan. 1939 16 1.21 75 Multiple-purpose reservoirs help meet water-supply, recreation, and power-gen- Hydrologic data for comprehensive river- | Corps
I Fort Leonard Wood 35,000 | Big Piney River............ooovvveeeiee | e 37b | e 107 eration needs. basin planning. S.CS.
— — d Richland .......... 2000 [2wells............oiiiiiiiiii. 1931 .10 67 50 Federal participation usually required. Four reservoirs constructed in the area by Streamflow data for reservoir design and US.G.S.
St. Roberts. ........ 1,450 | 2Wells. ..o oo 1960 22 36 150 the Corps of Engineers; another under construction. A smaller reservoir under operation. Mo. G.S.
Waynesville ....... 6,000 | 4 Wells. . ..nneeeeeieeeeaeeaaaen., 1942 36 78 60 Headwater and (or) construction by Forest Service. Five watershed projects in various stages of | Geologic data for reservoir and dam sites. Forest Service
Reynolds ...... Ellington .......... 1,750 |3 wells....oovmmnieeeeieieninnnnn. 1940 12 30 68 mainstream planning by Soil Conservation Service. Sediment-yield data for predicting sedimenta- Mo. D.P.P.D.
Ripley ......... Doniphan.......... 1,850 [2WellS....ooooonnineeeannn. 1898 25 50 135 reservoirs Construction of reservoirs destroys farmland, wildlife habitat, and free-flowing tion rates. N.W.S.
PEAK DISCHARGE, IN CUBIC METRES PER SECOND St. Francois. ... |Bismarck .......... 1,333 [2wells.....oooviniiiiiiiiiii 1940 12 50 94 condition of stream. Precipitation and streamflow data for flood
10 100 1000 10,000 Bonne Terre . ...... 3605 |2wells.......oooveiiieeeiiiiaiiinnnnns 1927 44 90 122 Stratification may cause water-quality problems in reservoirs deeper than about forecasting.
I 7 el e g | Dislage............ 2,856 | Lead Belt Water Co3.................... MR || e | e | 25 feet (7.6 m).
Elvins............. 1583 | ...cconeee G0 s comieie s s alssma s s e e 1998 |0 e | e P s Proposed sites should have detailed geologic examination because of widespread
Esther............. 1L e Q05w s 55 5 s noime el s sle i srisis 1967 S8 i | En L sss cavernous conditions.
Farmington........ 7500 |Bwells.......oooviiiiiiiiiiiiiiiin., 1903 85 1.53 113
1508 Flat River ......... 4,532 | Lead Belt Water Co.3.................... 98T | covees | e || e May be accomplished by local or Federal interests. Hydrologic data for comprehensive river- Corps
B ESTIMATED WATER USE IN SOUTH-CENTRAL MISSOURI DURING 1971, Leadwood ......... 1,422 | ..ooe.o.. 0. 19570 N o e [ Used in conjunction with flood-control reservoirs and land-drainage projects. basin planning. USGS.
- O —— IN MILLIONS OF GALLONS PER DAY Ste. Genevieve . {Ste. Genevieve . . . .. 5400 [S3wells........oovoiriiiiiiiinnnaann... 1934 44 1.53 82 Levee construction Requires mfiintenam?e for effgctive protection. ) Flood profiles of outstanding floods. Mo. D.P.P.D.
r A e i S W St. Marys.......... 1,100 [2wells......oonevnnniei e, 1937 .06 32 52 fand (or) channel Levees §ubject to failure during extreme floods and may increase flood heights Altitude-frequency studies for adequate design. Mo. G.S.
L F o0 =85.1A% S 1 10,000 St. Louis......... Eureka ............ 2,437 |3 wells...... e < . PO S 1959 .19 72 77 ) improvements for adjacent areas. Foundation and seepage studies of levee site.
Category of Source i Kirkwood . ......... 45,000 Collectof and St: L?ui.s C'our}ty Water Co. 1923 4.00 5.00 89 Flooding Chanr_lehzation _alters natural flow regime of stream apd may 1_'e81'11t in increased
Stream- Ground Impound- Total £ total St. Lou@s City...... 750,000 Missour! and Mlssmsnppl‘Rlvers ......... 1831 197 360 262 erosion and higher flood peaks. Destroys natural habitat of wildlife.
B flow! WEtcT ments s St. Louis County* .. (1,000,000 | Missouri and Meramec Rivers........... 1902 110 281 110
Valley Park........ 4,200 |2wells..........coooiiiiiiiiiiiiii... 1922 .50 1.20 120 Reduces flood damages by regulating use of flood plains. Definition of flood-prone areas to increase Corps
Electric power?. .. . .. 1,530 1 83 1,614 74 Shannon....... Winona?........... OB (I3 WellB. . - s s e e o s 1948 .06 25 63 Flood-plain Local cooperatiqn_ necessary for success. public awareness of local flood hazards. Mo. D.P.P.D.
60 Industrial® .. ........ 45 90 35 170 8 Stonel. ..ok . Crane ...-o.. - : - ; 15007 (2 wellBlc .o - ooiaomeinens attia s Getsmatis o ¢ 1926 08 84 75 zoning Requires supervision and enforcement. Historical and design flood profiles and alti- US.G.S.
Public supply* ...... 316 25 <1 341 16 Taney ......... Branson ........... 2,300 |Lake Taneycomo ....................... 1939 50 1.00 220 Maximum benefit in urban areas. tude-frequency studies for establishing FIA.
Trrigation .. ......... 2 <1 4 6 0 Texas.......... Cabool............. = 1,876 |Bwells..........c.oviiiiiiiiiiiiiia.. 1926 65 1.05 346 adequately zoned areas.
Stock ... 5 5 15 31 1 Houston ........... 2,440 [Bwells.........coiiiiiiiiiiiiiiiiia... 1935 .28 1.50 115
Rural domestic. .. ... 0 15 0 15 1 Washington.... |Potosi ............. 2:8000 1B WellS: (oo e e ke et 1926 .36 .94 130 Reduces flood damages for flood-plain structures. Definition of flood-prone areas to increase | Corps
- 1000 Wayne......... Piedmont .......... 2,300 |Black River..................ccovii... 1926 .25 50 108 Flood proofing Advance flood warning necessary for implementation of emergency flood-proofing public awareness of local flood hazards. Mo. D.P.P.D.
Total ............. 1,904 136 137 2,177 100% We})ster. e Seymour........... 1,208 |2wells.......cocoviiiiiiiiiiiiii 1927 .06 73 50 procedures. Historical and design flood profiles to indicate US.G.S.
b - Percent of total .. ... 88 6 6 100 Wright......... Mansﬁe}d .......... 1,039 |Bwells..........cooiviiiiiiiiiiiiit 1929 .16 .84 153 high-water altitudes.
? = Mountain Grove ... 3500 [4wells...........oooiiiiiiiiiiiin... 1931 15 1.22 43
é g “‘;s ;o:xth o;"t';‘m_ pumped from the Missouri River and its alluvial valley by St. Louis and other . T : ot m b ) Provi.des. limited financial protection against flood losses in urban communities Desigr! flood profiles ax.ld altitude-frequency F.ILA.
w 3 SMost Water sook for. Wiin porpose 15 Dot cuBil end, is Svallible Gx vonss. Dises e E&eﬂ;f;:‘:i“n mﬁ:tyc’:fi‘:: ::::i:;pal :‘Pply‘. Flood insurance while inducing the adoption of land-use control measures to reduce future flood studies for establishing flood insurance Mo. D.P.P.D.
5 100 - hydroelectric power. 3Plant at Rivermines distributes water from abandoned mines to 14,248 people through Lead Belt Water Company. damage. rates. Corps
> = “Includes spring water used by fish hatcheries. (Plant capacity 2.70 Mgal/d. Average daily use 1.30 Mgal/d. Per capita use 91 gal/d). U.S.GS.
8 g “Includes water used by public water supply districts. “Privately owned. Distributes water to many towns and water districts in metropolitan area. S.CS.
z o
< - 100 ; Requirt.ad‘ by State water-quality standards. Low-flow characteristics of streams. Mo. C.W.C.
& i Supervision and enforceme.nt necessary. ) Storage requirements for low-flow augmenta- E.P.A.
o < Waste-water Secondary treatment provided by most towns in area with population in excess tion. US.GS.
o g treatment of 1,000. by - _ Definition of assimilative capacity of streams. Mo. G.S.
o ! Natural flow of several tributary streams inadequate for waste dilution during Geologic data for lagoon sites.
E 2 low-flow periods. i ) Water-quality monitoring of streams, springs,
S L z Inadequate lagoons and septic tanks pollute streams, springs, and aquifers. and aquifers.
<
& Trrigation with Hazardous in karst terrane without adequate information concerning soil thickness Hydrologic, geologic, and soils data for pro- Mo. G.S.
ihasted and infiltration rates and permeability of underlying bedrock. posed disposal areas. ; Mo. C.W.C.
S Requires proper design and operation. Monitoring of surface-water and ground-water EPA.
10 quality in vicinity of irrigated area. U.S.GS.
Waste-injection wells prohibited by 1971 State law. Hydrologic, geologic, and soils data for pro- Mo. C.W.C.
| Underground waste Lagoons and septic tanks contaminate ground-water resources if inadequately de- posed disposal areas. Mo. G.S.
disposal signed, constructed, or operated. Monitoring of water quality and movement in E.PA.
Example EXPLANATION Restoration of contaminated aquifers is expensive and may require many years. receiving formations. US.G.S.
or ] As;::in:a'ge SeetERE ] L’ocat“’l" 3'.“: .S“t‘tus c}fh})ubkcl\;;;ep Location and operation are regulated by State law. Hydrologic, geologic, and soils data for pro- | Mo. C.W.C.
| Slope of 6 ft/mi 1 SHBRBACSES RS Sanitary Abandoned, formerly unregulated dumps, particularly in sinkholes, are a potential posed disposal areas. Mo. G.S.
| Desired: | - landfills hazard to aquifers, springs, and streams. Monitoring of water quality and movement in
| Peak discharge of flood receiving formations.
with recurrence interval [ ! District in operation
| of 100 years 1 Herbicides and insecticides are toxic to aquatic life. Knowledge of effects of fertilizers, herbicides, Mo. C.W.C.
| Solution: E Reduction of Fertilizers and feed-lot wastes can pollute streams and aquifers and provide nutri- insecticides, and animal wastes on quality EPA.
l From graph (or equation) 7 Tl E : agricultural ents for excessive plant growth. of water in streams, aquifers, impound- Mo. G.S.
| determine pga;( discharge istrict under construction Pollution pollution Sediment loads of streams are affected by poor farming practices. ments, and springs. US.GS.
| b Sl [:l Sediment-yield data for streams. Univ. of Mo.
0.1 e - el A4 D0 ] = == Extension Div,
e A e e Preliminary plans completed or initiated.
PEAK DISCHARGE, IN CUBIC FEET PER SECOND Boundaries are tentative Excessive pumping from consolidated aquifers in northeastern part of area may Potentiometric maps to indicate regional Mo. G.S.
s w e T e e o induce encroachment of saline water from the northeast and east. ground-water movement and recharge areas. USG.S.
THE MAGNITUDE OF A FLOOD OF A SELECTED FREQUENCY CAN BE Drainage divide | .'{y Prevention of Knowledge of hydraulic characteristics of Mo. W.S.P.
ESTIMATED FROM REGIONAL RELATIONS.—See Hauth (1974) for re- _L O saline-water aquifers. Local well
gional relations for 2-, 5-, 10-, 25-, and 50-year floods. Slope is computed as A water-supply district may not serve all ag - S encroachment Pumpage data. drillers
follows: (a) Determine altitudes, in feet, from a topographic map at points along gotendual cus:ﬁmlers lgcatec} (\g{lthgg its e Water-quality monitoring of aquifers in vicini-
the main stream which are 10 percent and 85 percent of the total distance ﬁz‘:}i;giisdeteen?ﬁieg%; fealzit;'ﬂi‘t’;, I / PULASKI | ty of fresh-water boundary.
from the proposed site to the basin divide, (b) compute the arithmetic difference studies l /' x 3 . —_ = - . ’
between these altitudes and divide by the distance between the two points, /} ! S Dral_nage and erosion from strip-mined areas aqd tailing piles and discharge of Water:qual}ty -mfmitoring of streams and Mo. G.S.
in milée. g l S Pr z H(:l:;n‘:,il:)iti)l‘:,;:f;gr:?z’asrollll:vtzrs:rzizs fvz(tlel:(i:\lliael?in local areas Mm.l!ltlfe‘rs e fm mmgdareais. level [L;[(é g;v i
’ q . 5 S oper minin & 2 onitoring of ground-water levels. S.G.S.
A e i e o e L o | B T T oo b e i e f | Koo o gl s of | Ut
> . aquiiers. al minin,
be obtained from Gann (1971). N J Reclamation of mining areas enhances esthetic values, provides recreation areas, Pot:ntiometric maps and mine pumpage data. companiesg
MY and results in more efficient use of land and water resources.
<
a[ Release of large quantities of potentially hazardous substances following trans- Hydrologic and geologic data for potential Mo. C.W.C.
| Prevention and port&?tion and storage accidents may contaminate streams, springs, and aquifers. accident areas (major transportation routes EPA.
Kitlarmey containment Potential for contamination of springs and aquifers is especially great where sink- and storage areas). Mo. G.S.
| of accidental holes and losing streams exist. Time of travel and dispersion studies for US.GS.
| MADISON spills streams.
IRON ' % Ground-water tracing data.
"~ Potentiometric maps.
x ! %]
S l g Principal streams widely used for floating, fishing, and fish propagation. Flow characteristics of streams. US.GS.
_§ s Cun_'el'lt River and Jacks Fork included in Ozark National Scenic Riverways ad- | Water-quality data. Mo. G.S.
DRAINAGE AREA (A), IN SQUARE KILOMETRES §> Streams ministered by National Park Service. Knowledge of hydrologic relationship be- Mo. C.W.C.
; " do - e - 3 Eleven 'Pomt River designated a Wild River administered by U.S. Forest Service. tween st.eams, springs, and aquifers. Mo. D.C.
1,000,000 L T e i 1 i L _ Other important floating and fishing streams include Gasconade, Big Piney, Forest Service
+ 1000 Meramec, Big, St. Francis, Black, and North Fork Rivers. Corps
| WAYNE
- Equations ot 1 % Prin?ipal springs.included_ in Federal, State, or privately owned parks. Flow characteristics of springs. US.GS.
atibi \ Recreation ) Public .h'out ﬁsh_mg provided at Maramec, Montauk, Roaring River, Lane, and | Water-quality data. Mo. G.S.
i {parcant) LAWRENCE | Springs RO“bldPUX Springs. Knowledge of hydrologic relationship between Mo. D. C.
“;2 : 1;(7, 20.“ gg 375 5 Many privately ov\.rned springs. used in fish hatchery and aquatic-plant develop- springs, streams, and aquifers.
Vli T s - ) S/ ! I Slacy, L ments and for private recreation areas.
= 8 o G : Wappapello
&o"o 9 gzgﬁo.sa 32 5’ S akas SULIAREL May be combined with flood control and water supply. Hydrologic and geologic data for design of Mo. D.C.
100,000 |- ) 8 Approximately 330 lakes, mostly manmade, with surface areas in excess of 5 acres large and small lakes. Corps
1 100 %/LQQ‘Q b o Tiilies (2.02 hm?) are known to exist in the area. Sediment-yield data for streams. US.GS.
[ 1 N ; . ’- Wappapello, Clearwater, Table Rock, B}xll Sho.a%s_ and Norfork Reservoirs and Lake | Knowledge of chemical and biological Mo. G.S.
| T S—— ) Taneycomo offer water-based recreation facilities. changes occurring in lake environments. S.CS.
| ‘$ Several reservoirs authorized for future construction.
, Necessary in preventing depletion and pollution of streams, springs, and aquifers Hydrologic data for predicting the effects of U.S.GS.
i Planned development in urbanizing areas. urbanization on the water resources of Mo. G.S.
" with consideration Alteration of natural surface storage and drainage may increase flood heights individual areas. E.PA.
« , Urbanization of effects on and shorten arrival time of flood peaks. Comprehensive water-resources studies of Corps
T g o — IAKE . | water resources Present or potential problem areas include (but are not limited to) St. Louis, Jeffer- present and potential problem areas. Local munici-
¢ 10,000 |- - 5 2 “ k Norfork J_ son, Franklin, and Greene Counties. palities
w = . s e = == T 2k £ T ke, Regional
3] i ] T eE planners
s I | ) ) 0 25 MILES
z e ] Base from U.S. Geological Survey, B ———— . ! Based on data furnished by Farmers Home
= 1 o State base map, 1:500,000, 1971 0 25 KILOMETRES Administration and Missouri Division of
s | I Assume: | > Health
- I Dreinage area of 50 square miles =
g D e | S !Corps, Corps of Engineers; E.P.A., Environmental Protection Agency; F.I.A., Federal Insurance Administration; Mo. C.W.C.,
= F Estimate of 50-year flood = Department of Natural Resources, Division of Enrivonmental Quality, Clean Water Commission; Mo. W.S.P., Department of
g I vo.lume tori26:hourperiod g Natural Resources, Division of Environmental Quality, Water Supply Program; Mo. D.P.P.D., Department of Natural Resources,
o , S i > Division of Planning and Policy Development; Mo. G.S., Department of Natural Resources, Geological Survey; Mo. D.C., Missouri
8 1000 |- I Fiir:dg;:i?:d(:;t::‘:::on) - 6 Department of Conservation; N.W.S., National Weather Service; S.C.S., Soil Conservation Service; U.S.G.S., U.S. Geological
= | is 7,930 acre-feet T 1 Z Sarics
) o)
i | : SEWAGE TREATMENT
1, I 4 :
|l < N\
I | | 2,800 \
100,000 N
. T2 3N SELECTED REFERENCES
(Plateaw region)
100 [ T = =
L | e MUNICIPAL SEWAGE TREATMENT IS PROVIDED BY MOST X Aley, T. J., 1969, Out of sight, out of mind - a grim fairy tale: Missouri Mineral _1968, Storage requirements to augment low flows of Missouri streams with
I ' 1 TOWNS WITH POPULATIONS GREATER THAN 1,000.— ( ’\\ \\ Industry News, v. 9, no. 12, p. 163-166. a section on seepage losses by J. H. Williams: Missouri Geol. Survey and Water
s | 1 The type of treatment most frequently provided can be classi- ~7 N = ___ 1972, The sinkhole dump and the spring: Missouri Conservationist, v. 33, Resources, Water Resources rept. 22, 78 p.
r [ 1 fied as secondary with approximately 80- to 90-percent BOD 4‘3‘ - N no. 2, p. 16, 17. __ 1970, Base-flow characteristics and seasonal low-flow frequency character-
| g (biochemical oxygen demand) removal. Lagoons are utilized | : Q ; / Aley, T. J., Williams, J. H., and Massello, J. W., 1972, Ground water contamination istics for Missouri streams: Missouri Geol. Survey and Water Resources, Water
| in approximately 69 percent of the treatment facilities. Private [ I _ Q. / and sinkhole collapse induced by leaky impoundments in soluble rock terrain: Resources rept. 25, 43 p. ) ) ) i
i | 1 septic tanks or lagoons are generally utilized in smaller towns ) 790,000 Missouri Geol. Survey and Water Resources, Eng. Geol. ser. no. 5, 32 p. ____ 1971, Carryover storage requirements for reservoir design in Missouri: Miss-
l where municipal treatment is not provided. ot b g ?ff 3,100 T-190 Bowie, J. E., 1971, Temperature of Missouri streams: U.S. Geol. Survey open-file ouri Geol. Survey and Water Resources, Water Resources rept. 27, 56 p.
Many tributary streams in the area have insufficient flow for / SOSEE 945\ , 200 rept., 280 p. ___ 1973, Flood-volume design data for Missouri streams: Missouri Geol. Survey
10 T |0 e e Jlln i bl - (IJ . O '1,°|0 - s waste Qilution during lqw-ﬂow periods. Losing streams can Seeiinsat / L2 {\i0%7 71-'09. ?g Emmett, L. F., and Jeffery, H. G., 1969, Reconnaissance of the ground-water re- and Water Resources, Water Resources rept. 28, 28 p.
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